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itruction ltd to n> adoption here, though extreme span* were not needed, 
machines. High quality production results from such 
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Unobstructed floors accompanying the use of "Super-Span" saw-tooth roofs accommodate 
machines of any size economically. Such buildings are readily rearranged without loss of 
efficiency, and their adaptability enhances their market value. The exposed upper chord of 
the * 4 Super-Span" system of trusses, as shown in the rear view below, is an aid to identifying 
this construction. 



trusses, and additional weight, such as that of lines 
of shafting, jacquards, ventilating ducts, light mono- 
rails and carrier systems, and similar mechanical 
equipment can readily be provided for in the design. 




The Economy of "Super-Span" Roofs 

THE economy of this improved long-span roof 
construction lies in the space saved, the com- 
pactness achieved, and in the production and main- 
tenance economies corollary thereto. 

Naturally truss construction is more expensive 
than column construction. For that reason the ini- 
tial cost of a long-span roof \> somewhat greater 
than a short-span roof. The cost varies with the 
span. 



Nevertheless, through many refinements worked 
out by Ballinger engineers, the cost of "Super-Span" 
saw-tooth roofs is only a little greater than column- 
type saw-tooth roofs and is less expensive than any 
other method of achieving long spans. In every 
case where "Super-Span" roofs have been used the 
slightly increased initial cost per square foot has 
-* 6 *t- 
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Ardross Worsted Company Philadelphia 

Six rows of machines are provided for in this weave shed where only five rows could have 
been accommodated had there been columns to interfere. The room is 88 feet wide and 168 
feet long and is wholly without columns. Ground plan below shows relation of present unit 
to ultimate plant of much greater capacity. Foresight in planning for future growth results 
in many savings. 



been more than offset, either by reducing the size 
of the building (still accommodating the required 
number of machines), by the increased productive 
capacity of the building, or by the manufacturing 
economies which result from an easier handling of 
bulky materials, more compact and efficient arrange- 
ment of equipment, savings in time and labor, and 
superior supervision. 

In one structure of 36,000 square feet, in which 
no columns are used, 17% more equipment was in- 
stalled than could have been placed had there been 
columns to interfere. 

In a printing plant having 27,000 square feet in a 
"Super-Span" building the owners claim 25% 
greater capacity due to the absence of columns. 

In another case only moderate length spans were 
used, in some parts of the building the columns being 



40x80 feet on centers, and in other parts 40x40 
feet apart. This spacing was found to meet the 
requirements most economically for the particular 
purposes at hand. Everywhere it has been used, 
"Super-Span" construction has proved profitable. 
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How 



Typical "Super-Span" Building During Construction 

Compare this view of Ardross Worsted Company's weave shed during erection of steel with 
the diagram opposite. 



When to Use "Super-Span" Construction 

THE proper span, whether short or long, depends 
largely upon the conditions to be met. The 
Ballinger Company does not recommend long spans 
in every case, but fits the structure to the needs of 
its client. 



The economy and suitability of "Super-Span" 
roof construction is a matter that can be determined 
with considerable precision before any decision need 
be reached by the owner. 

I i" you have any structure in mind, in which the 
advantages of saw-tooth construction appear desir- 



The Economy of "Super-Span" Saw-Tooth Buildings 
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In very wide buildings columns at intervals of 60 x 100 
feet are needed to support a "Super-Span" roof. In this 
example four columns are needed. The floor area is 54,000 
square feet, or one column to every 13,500 square feet. 
Valuable space is gained by eliminating unnecessary 
columns. 



Columns are required in ordinary saw-tooth construction 
at intervals of 16 to 25 feet. In the above example 88 
columns are needed, spaced 20 x 25 feet, which is the prac- 
tical maximum. There is one column to every 614 square 
feet of floor. "Super-Span" construction would eliminate 
84 columns, or 95.4 per cent. 
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How "Super-Span" Construction Eliminates Coil mns Patented 1920 

Two systems of trusses are employed. The light longitudinal trusses are di recti] io back 
of the glass and span distances up to 60 or 65 feet [*he) art- supported at their ends In 
heavier transverse trusses which will span up to 100 feet. I he tup chord of each tran>\er>e 
truss extends above the roof and ties together the peaks of the several saw-tooth skylight! 
Thus buildings up to 100 feet wide and of any length require no columns whatever. In 
very wide buildings columns are used at intervals of m) l>\ 100 feet 



Evolution of "Si per-Span' 
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X Ordin \kv Saw-Tooth Construction X 

Saw-teeth supported on columns about 16 by 25 feet. Numer- 
ous columns obstruct Boor, preventing economical use of 
floor space. 




Saw-teeth supported on long-span trusses. Columns omitted, 
but height of building increased, causing higher COStS foi 
building and heating and air conditioning 




Saw-teeth combined with long-span trusses. Columns elimi- 
nated up to 100 feet in width. No increase in height of 
building. Most economical method of eliminating columns. 



able, ask a I lallingei i >••• er i!n- pi 

with you, without cosl i i n, to detci 

Hist what sort of a building will besl meet yoxxt 
needs. It saw-tooth construction i- nol i 
he will nol hesitate to [i columnar construc- 
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will pn momy, 

he will -ln>w you why, and will indicate how much 
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Edward G. Budd Manufacturing Co:\ 



PHILADELPHIA 



Heavy press room with craneway for plant manufacturing steel automobile bodies. Until 
the development of "Super-Span" saw-tooth construction, such buildings had monitor roofs 
over the craneways. "Super-Span" saw-tooth roofs increase the lighting 50% to 1007c and 
eliminate the heat and glare of direct sunlight. 



by joining the peaks of two to four of the saw-tooth 
skylights with a steel beam which extends horizon- 
tally above the roof. This member becomes the top 
chord of a truss resembling an ordinary bridge truss, 
in which the structural members of the skylights 
form the bottom chord and the angular "struts" and 
"braces." Reference to the drawings on page 9 
will make this perfectly clear. These transverse 
trusses may be of any length up to about 100 feet 
or so, and they occur every 60 to 65 feet apart down 
the length of the building. Their ends rest on the 
walls of the building, or occasionally upon slender 
columns in very wide structures. The appearance 
of this exposed top chord identifies a Ballinger 
"Super-Span" truss. 

The roof of each skylight is supported between 
these transverse trusses by means of a very light 
"Howe" truss in back of the glass. These longi- 
tudinal trusses may be discerned in the interior 
views of the buildings shown on pages 4, 7, and 13, 
and in the diagram just referred to. The two trusses 
in combination carry all the weight of the roof, so 
that intermediate columns are entirely eliminated. 



It will thus be seen that supports are needed only 
at the ends of the transverse trusses. If the walls 
are farther apart than 100 feet columns are intro- 
duced, as shown in the diagram. The maximum 
column spacing of 60x100 feet means only one 
column to 12.000 square feet (or often more) of 
floor-space. In ordinary column-type saw-tooth 
construction there is a post to every 350 to 500 square 
feet of floor. The space saved by using "Super- 
Span" construction is of very material benefit. 

Facts About Daylight 

THE value of daylight as an aid to production 
has never been so widely appreciated as in recent 
years. Quantity production is accelerated by ade- 
quate light, precision is absolutely dependent upon 
it, and quality is vastly benefited. No working con- 
ditions may be considered ideal without abundant 
daylight. 

Sunlight, however, is exceedingly variable in 
intensity, sometimes being altogether too brilliant 
for eye-comfort, and at other times being insufficient 
in quantity. 
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This modern publishing plant, now owned by United Publishers Corporation has a "Super- 
Span" saw-tooth printing building in the rear of this two-story office and admmistration 
building, which contains the editorial offices, clerical forces and employees' recreation rooms. 
The printing building has an area of 27,000 square feet. 



One source of natural light that is relatively uni- 
form in intensity not only from hour to hour hut 
day to day, is the reflected light from the northern 
area of the sky. From sunrise to sunset this por- 
tion of the sky receives and reflects the light of the 
sun. It is actually brighter on cloudy days than on 
clear "blue-sky" days, for white, or even grey clouds, 
are better light reflectors than a brilliant blue amos- 
phere. 

Ordinary factory buildings with windows in the 
walls experience enormous variations in light inten- 
sities. When curtains must be drawn at the eastern 
windows to keep down the glare of the morning sun, 
the western windows are just comfortably illumi- 
nated, while the center of the building, especially 
if it is a wide one, needs the light that is being 
cut off by the curtains. During the day the position 
is reversed. On cloudy days all the windows admit 
about the same amount of light but the center of the 
building may require artificial light. 

This lack of uniformity is detrimental to produc- 
tion processes, which under our modern factory 



system require uniformity of conditions as well as 
of materials. 

To overcome these difficulties and to obtain uni- 
form natural light saw-tooth skylights were developed 
which are so arranged that the glass faces only the 
northern sky. The slope of the glass characteristic 
of most saw-tooth skylights is so adjusted to the lati- 
tude as to just prevent the intrusion of direct sun- 
light when the sun reaches its most northernly point 
( during the summer solstice). 

By this simple expedient only reflected light from 
the north sky enters the skylights during working 
hours. Its relative uniformity has long been util- 
ized bv photographers and artists, whose studio sky- 
lights are universally faced to the north. 

Ideal natural lighting for industrial purposes can 
only be secured with saw-tooth construction. The 
vast areas of glass, which usually equal 33% to 40% 
of the floor area, admit abundant, uniform light, 
without either sun glare or sun heat. Color match- 
ing requires such light, and every manufacturing 
process is facilitated when conducted under such 
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Chilton Company 
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Interior of printing building from the bindery. Every mechanical process from composi- 
tion to mailing takes place in this huge room. Excellent lighting without glare or shadows 
reduces waste and lost time. Material handling and supervision of production are simplified 
by efficient and compact arrangement of departments. 




Interior of Chilton Company's office building showing 

I "mill const 



itions. Waste and spoilage through the produc- 
tion of seconds is largely reduced, inspection is sim- 
plified, and quality workmanship is encouraged. 

Jt is interesting to note that a small number of 
relatively large saw-tooth skylights provide better 
light than a corresponding! ter number of 

smaller skylights. I* omical to 

reduce the number of "saw-teeth" by using 1. 
units. 

Another factor to be considered in connection 
with sunlight is the heat of the sun's rays. An 
ordinary window or a monitor skylight receiving 
direct sunlight fun I 

the beat rays are an <j the heal remains 

within the building. In summer time this addi- 
tional hi Uy become stincdy objec- 
feature. >ucb difficulties are' largely 
eliminated by proper saw-tooth construction. 

structure effect upon 

particularly dyes, rubber goods 

rtain textile • The use of saw-tooth 
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Chilton Compani 

Composing department in the foreground with batt< in extreme 

indicates the |n a rt .ingemenl of units in this ideal printing building. Note almost 

complete absence of columns. Owners state the -pace by eliminating columns 
through adoption of "Super-Span" roof. 

construction is frequently desirable for this reason 
alone. 

"Super-Span" saw-tooth construction retains all 
of the characteristic advantages of ordinar} 
tooth roofs and adds the merit of eliminating in- 
terior columns which not only take up valuable room, 
but which also obstruct the light. 

One-Story versus Multi-Story Buildings 

THE choice between a single storj buil 
ering a relatively large land area and a multi- 
Story building occupying a small parcel of land is 
not to he lightly made. There is often much to 
consider, for each type of building possesses ad- 
vantages not found in the other. 

Of course, frequently there are fixed n 
ments which settle the question without argument, 
as for instance, when the structure must be I 
in urban sections on valuable land. 

But if there is ample space for either type 

of structure, the one story building offers man] 
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Plan of Chilton Com] 
lion at left and 5 



building •!> 
printing building 



office por- 

at right. 
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Victor Talking Machine Company 



C IMDEN, N*. J. 



"Super-Span" roofed lumber shed in foreground permits easy handling and stacking of valua- 
ble lumber direct from cars. Note battery of 29 lumber kilns at right and power house in 
background. These buildings with many others of this huge plant were designed by The 
Ballinger Company. 



distinct advantages over a multi-story structure of 
equal floor area. A few of them follow : 

Single story buildings require no stair towers 
or elevator wells which occupy valuable space and 
add to the cost of multi-story buildings. Likewise 
fire escapes are unnecessary, except for doors 
through the walls. 

Conveying equipment to handle raw material, 
work in process and finished stock on a single floor 
requires less power and costs less to install than 
equipment involving elevators and inter-floor con- 
nections. In certain industries, as in automobile 
manufacture and assembly, and in tire-making this 
item of conveying equipment is very large. One 
story buildings are coming into wide use in such 
industi 

While one-story buildings require proportionately 

more land than buildings of two or more stories, 

j can extend - < r the land 

without light COUltS between units, due to their 

reliance on overhead lighting. 



One story buildings with monitor roofs or 
''Super-Span" saw-tooth roofs can extend over large 
areas without interior columns, or with columns at 
very great intervals. All multi-story structures re- 
quire columns at frequent intervals, the spacing 
generally ranging from 16 to 25 feet. 

Because of these several factors and others of less 

importance the choice between one or several stories 
in a building requires careful consideration. Bal- 
linger engineers will gladly help you reach a deci- 
sion after they are acquainted with the problem you 
are facing. Like most other engineering and manu- 
facturing problems the answer showing which type 
lilding is the better for the purpose in hand can 
be reduced to a matter of dollars and cents. 



Ventilation 

TOOTH construction offers very effective 
atural ventilation suitable for many indus- 
tries when the glass sash is made in movable - 
tions. The warm moisture-laden air and all light 
obnoxious fumes rise toward the roof, the slope ol 
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which facilitates their movement out through the 
open ventilators. 

For this reason "Super-Span" roofed buildings 
when equipped with ridge ventilators or movable 
sash provide unusually comfortable and healthful 
working conditions for the employees. In summer 
especially, such buildings are pleasantly cool and 
airy, when ordinary multi-story buildings are hot 
and close. 

How to Obtain "Super-Span" Saw-tooth 
Buildings 

TO obtain the full advantages of "Super-Span" 
saw-tooth construction it is preferable, though 
not essential, to employ The Ballinger Company as 
architects and engineers for the entire structure. 
Otherwise a license may be obtained for its use by 
owners or engineers. 

Our particular experience with saw-tooth con- 
struction, and the fact that "Super-Span" construc- 
tion was invented and developed by our organization 
lends peculiar value to our services on problems 
within this field. We have designed many hundred 
thousands of square feet of "Super-Span" roofed 
industrial buildings. 

Our services are by no means limited to this 
field, nor is our counsel biased in favor of saw- 
tooth construction in preference to other types. 

The Ballinger Company is an organization com- 
posed of architects, engineers, appraisers, econ- 
omists, and business counsellors rendering all the 
professional services necessary for the development, 
design, supervision of construction, and equipment 
of commercial and industrial buildings of all types. 

Since its genesis in 1878 the organization has ac- 
quired a vast fund of knowledge and experience, 
and has brought together an unusually complete and 
well balanced staff. Our service embraces every 
aspect of an industrial or commercial building or 
engineering problem. The expense of employing 
special consultants is eliminated. 

By handling every detail of a project within our 
own organization we are able to prepare our plans 
and specifications with great thoroughness and ac- 
curacy. Contractors are enabled to bid much more 
closely than upon the usual type of plans and speci- 
fications, and this close bidding assures rock-bottom 
prices to our clients. We will gladly demonstrate 

--*fi 15 



the value of this feature of our services from actual 
data on current projects. 

Whatever problem you may be facing, whether 
it involves new buildings, the rehabilitation of exist- 
ing plants, or the installation of new equipment, 
The Ballinger Company offers professional sen-ices 
of outstanding merit. 

We make no additional charge whatever for the 
use of "Super-Span" saw-tooth construction, when 
we are engaged for the design of the building upon 
which it is used. 

It it becomes necessary to use the services of 
other architects or engineers, we will license the use 
of "Super-Span" construction under our patent for 
a small royalty fee based upon the size of the build- 
ing. 

With our license we will provide full instructions 
and details enabling your engineers to design prop- 
erly a "Super-Span" roof to meet any circumstances. 
We will extend the benefit of our own experience as 
fully as circumstances permit. 

Another method is to have The Ballinger Com- 
pany design the roof structure to fit building plans 
submitted by your architect. For this service we 
will charge our usual fee without additional royalty 
if we are credited as associate architects and engi- 
neers, or with a very nominal royalty charge if we 
are not associated. 

Before You Build 

BEFORE you formulate plans for a new build- 
ing learn about the services of The Ballinger 
Company. We will gladly send a representative. 
at your request and without obligation, to dis- 
cuss your project with you. Such a conference 
will be worth while in several ways. You will have 
at your command the experience and resources of 
our entire organization to help you settle, at least 
in a preliminary wax. any problems you may be 
facing. If saw-tooth construction is being consid- 
ered, we will determine whether or not "Super- 
Span" saw-tooth construction will be of benefit to 
you. If another type of construction is more suita- 
ble we will explain why. If you wish, we will 
outline the various methods of handling your work, 
indicating the advantages of each, so that you may 
judge which would be the best for your purposes. 
The conference will be made constructively help- 
ful to you in every way possible. 



The Ballinger Company 

Where "Super-Span" Buildings 

Are Used 

The following list includes some of the firms which have chosen "Super- 
Span" saw-tooth buildings. The diversity of industries represented in 
this list indicates the wide adaptability of "Super-Span construction. 



Hardwick & Magee Co., 

The Viscose Co., 

The Viscose Co., 

Thi Viscose Co., 

Ardross Worsted Co., 

Salt's Textile Co., 

Salt's Textile Co., 

Gu vranty Silk Corp., 

Glenham Embroidery Co., 

Chiltox Co., 

Smith Printing Co., 

Edw. G. Budd Mfg. Co., 

Atw iter Kent Mfg. Co., 

Wm. M. Crane Co., 

Victor Talking Machine Co., 

BOYERTOWN BlRlM CASKET Co., 

K. I. uu Pont DE Nl HOURS i Co . Inc.. 



Carpets 
Artificial Silk 
Artificial Silk 
Artificial Silk 
Worsted Cloth 

Br a (i J Silks 
Laces 
Publishers 
Printers 
hit', Bodies 
Eld trie at Specialties 
Gas Ranges 
lit trolas 
Caskets 
Chemical Products 



Weave Shed 
Weave Sheds 
Weave Shed 
Weave Shed 
Weave Shed 
Weave Shed 
Weave Shed 
Weave Shed 
Embroidery Shed 
Printing Plant 
Printing Plant 
Machine Shop 
Entire Plant 
Shipping Building 
Lumber Shed 
Woodworking Building 
Miscellaneous 



Philadelphia, Pa. 
Roanoke, Va. 
Lewistown, Pa. 

Marcus Hook, Pa. 
Philadelphia, Pa. 
Bridgeport, Conn. 
Lyons, France 
Nanticoke, Pa. 
Beacon, N. Y. 
Philadelphia, Pa. 
Williamsport, Pa. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Jersey City, N. J. 
Camden, N. J. 
Boyertown, Pa. 
Wilmington, Del. 



Send for a copy of our 96-page book "Buildings for 
Commerce and Industry/' It deals with the economics 
of building operations, describes recent improvements 
in industrial building construction, and illustrates over 
one hundred important industrial and commercial build- 
in-- cit various types. It is a book for your busi- 
ness library. Sent gratis to executives, upon request. 
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